Idade materna avançada e sua associação com placenta prévia e descolamento placentário: uma metanálise Edad materna avanzada y su asociación con placenta previa y desprendimiento de la placenta: un metanálisis 
Materials and methods
To identify relevant and up-to-date studies, we initially planned to search for articles published between January 1, 2005 and December 31, 2014. However, because of a delay in completing the review, all the months of 2015 were also included. We searched for studies in any language, in the following databases: PubMed, Scopus, Web of Science, and LILACS. Table 1 shows the search strategy for the PubMed database. Equivalent strategies were adopted for the other databases. To identify additional studies, the bibliographic references were verified, and publications considered relevant were searched manually.
For searching, selecting, and extracting the data, we used a preestablished protocol. After screening the articles that were found by the search strategy, we selected those that appropriately met the following inclusion criteria: (a) to be published between January 1, 2005 and December 31, 2015; (b) have the outcomes of interest -PP (all types: total praevia, partial praevia, marginal praevia, and lowlying placenta) or PA -in the results; (c) not only include women who underwent in vitro fertilization; (d) include women who presented PP or PA and compare their frequency by age group: 35 years or older (AMA) and up to 34 years old (younger women); (e) provide necessary data, such as number of participants, number of outcomes in each group, or odds ratio with confidence interval; (f) consider advanced maternal age from 35 years on; and (g) include only cohort studies in the meta-analysis. The inclusion criteria from "a" to "f" as methods of analysis, were specified in advance and documented in a protocol in the International Prospective Register of Systematic Reviews (PROSPERO), under number CRD42016045594 30 . However, the criteria "g" had to be defined after the start of the analysis, because different methodological types should not be analyzed together, and the cohort study has more scientific evidence.
Two independent researchers evaluated the titles and abstracts of the articles obtained. Then, all potentially eligible publications were selected for full reading. Data extraction and final classification for inclusion in the meta-analysis were also performed independently, comparing the results subsequently, and a consensus was reached by discussion.
Cad. Saúde Pública 2018; 34(2):e00206116 The authors collected the main information of each article by the data extraction form, which included the complete reference of the article (authors, title, periodical, year of publication), study location, sample size, study design, participant characteristics, outcomes of interest, confounding factors used in the adjustment, and any explanations for the results.
After collecting the information, the authors evaluated the methodological quality according to the Newcastle-Ottawa Scale (NOS) 31 . In this scale, the maximum number of stars for each item is: four for selection, two for comparability, and three for outcome, with the highest quality being represented by nine stars. Any divergences were also resolved by discussion. Only articles with seven or more stars were chosen to compose the meta-analysis, since they present satisfactory methodological quality.
For the data summary, we used Stata 12.0 (StataCorp LP, College Station, USA). To measure inconsistency among the studies (percentage of total variation among studies because of heterogeneity), we used the I 2 statistic proposed by Higgins et al. 32 , with a 95% confidence interval (95%CI) for the odds ratio (OR) of PP and PA, according to maternal age. The heterogeneity of the synthesis estimates was explored according to prespecified subgroups. The meta-regression model was used to investigate possible covariates that contributed to the very important heterogeneity among the studies, and only those with p-value < 0.05 remained in the final model. The following covariables were analyzed: (1) stratification of age group of AMA women; (2) parity; (3) study with adjusted OR analysis by previous caesarean section or previous PP for the studies with PP outcome, and hypertensive diseases, smoking, and diabetes for the studies with PA outcome; (4) exclusion of multiple gestation in sample selection or adjustment during analysis; (5) methodological quality of the studies. Publication bias was explored using funnel plot and Egger's test if there were at least ten eligible studies included in the meta-analysis.
Results
After excluding 1,330 articles by the titles and abstracts, we identified 150 potentially eligible articles for inclusion in this meta-analysis, as follows: 142 using the search strategy in the databases and eight by manual search. Of these, 127 did not meet the inclusion criteria previously determined, and were subsequently excluded, as shown in Figure 1 . Twenty-three articles met the inclusion criteria and were included in the meta-analysis. According to the NOS, most studies had a high methodological quality. Of the 23 studies, seven received seven stars (30.4%), eleven received eight stars (47.8%), and five received nine stars (21.7%). More than 80% of the studies had a sample above 5,000 women.
The studies varied widely regarding the categorization of maternal age and parity. We considered 35 years or older as the cutoff point for separation between young and older women. Most articles subdivided advanced maternal age into 35-39 years and ≥ 40 years 10, 11, 12, 13, 14, 15, 16, 19, 20, 33, 34, 35 , others used ≥ 35 years 21, 25, 36, 37, 38, 39, 40 , and some only considered AMA age ≥ 40 years 41, 42, 43, 44 . Regarding the definition of the age range for the comparison group, the studies were very different, with most using 20 to 34 years (30.4%), followed by < 35 years (21.1%), 25 to 29 years (17.4%), and others (26.1%). Studies have also shown different results when examining PP and PA among nulliparous or multiparous women, or in the combination of both groups, as can be seen in Table 2 .
Because the studies differ in the mixes of participants, in defining outcomes, among other reasons, we used the random effects model in all analyses to calculate the weighted mean OR. Additionally, to make the subgroup analysis with a coherent age group, the studies that presented a classification of AMA ≥ 35 years were included in the classification of 35-39 years, since in studies that subdivide AMA, at least 80% of women are in the 35-39 age group 10, 11, 13, 15, 16, 19, 20, 33, 34, 35 .
Very important heterogeneity was found for studies with PP outcome (p < 0.001, I 2 = 97.9%). In the analysis of subgroups by age group, there was no reduction in heterogeneity, but one can see that, as age increases, the chance of occurrence of PP also increases, OR = 2. 7 (95%CI: 2.3-3.1) in studies Flowchart of the selection process of articles included in the meta-analysis on the risk of placenta praevia and placental abruption in women with advanced maternal age.
Cad. Saúde Pública 2018; 34(2):e00206116 Table 2 Characteristics of the studies on the association of placenta praevia (PP) and placental abruption (PA) with advanced maternal age (AMA) selected for inclusion in the meta-analysis, 2005 to 2015. that used the 35-39 age range; for the ≥ 40 age range, the chance was 3.8 (95%CI: 3.0-4.8), as shown in Figure 2a . When analyzing parity, heterogeneity remained important, but there was not statistically significant difference between nulliparous and multiparous groups regarding the chance of PP (Figure 2b) . When conducting the same subgroup analysis only with the studies that had the OR adjusted for previous caesarean section and previous PP, the results followed the same direction as the studies included in this meta-analysis; however, they were shown to have a greater magnitude of association, but with ORs contained within the confidence interval of the measures shown (cf. Supplemental Material; http://cadernos.ensp.fiocruz.br/site/public_site/arquivo/csp-2061-16-suppl_4803.pdf). When performing the meta-regression, the covariables age group, parity, and exclusion of multiple gestation explained around 63% of the heterogeneity initially observed among the studies. Furthermore, we observed that studies reporting data with maternal age greater than or equal to 40 years old had a chance 46% higher of PP than the studies analyzing the age group of 35-39 years old (Table 3) .
Very important heterogeneity was also verified for studies with PA outcome (p < 0.001, I 2 = 92%). Although heterogeneity decreased in the subgroup analysis, it remains substantial, and it is possible to Cad. Saúde Pública 2018; 34(2):e00206116
Figure 2
Combined analysis of the odds ratio of placenta praevia among women according to age range and parity.
(continues)
observe that the chance of this outcome increases as the age group increases, with OR = 1.3 (95%CI: 1.2-1.4) and OR = 1.7 (95%CI: 1.5-1.9) for 35-39 years and ≥ 40 years, respectively (Figure 3) . When conducting the same subgroup analysis with only studies that had the odds ratio adjusted for hypertensive diseases, smoking, and diabetes, the results followed the same direction as the studies included in this meta-analysis; however, they showed a slightly smaller magnitude of association, but still contained within the confidence interval of the measures shown (cf. Supplemental Material; http:// http://cadernos.ensp.fiocruz.br/site/public_site/arquivo/csp-2061-16-suppl_4803.pdf).
When performing the meta-regression, we observed that the studies reporting data with maternal age greater than or equal to 40 years had a chance 25% higher of PA than the studies analyzing the age group of 35-39 years. Moreover, it is suggested that age stratification and parity explained 69.7% of the heterogeneity initially observed in the studies (Table 3 ).
All twenty-three studies included in the meta-analyses were also included in the publication bias analyses; 20 studies addressed PP and 16 studies addressed PA. After the qualitative analysis of the funnel plot, we performed a Egger's test, which detected evidence of publication bias for PA (coefficient = 1.60, p = 0.035), but not for PP (coefficient = 1.74, p = 0.228). Because of the substantial heterogeneity, the "trim and fill" method was not performed because it was not recommended in this situation.
Our review provided very low-quality evidence for both outcomes, since it encompasses observational studies with high statistical heterogeneity, diversity of populations, no control of confounding factors in several cases, and publication bias. However, the confidence intervals were small and there is a dose-response gradient, as well as a large magnitude of effect for PP.
Discussion
For both outcomes, with increasing age, the magnitude of the association strength also increased, and PP was more strongly associated with AMA than PA. For parity, there was no difference between nulliparous and multiparous women considered older for both PP and PA. The significant heterogeneity among the studies can be explained in part by age stratification, parity classification (nulliparous, mul-Cad. Saúde Pública 2018; 34(2):e00206116
Figure 3
Combined analysis of the odds ratio of placental abruption among women according to age range and parity.
tiparous, and without parity stratification), control of exclusion of multiple gestation during statistical analyses, and specific characteristics of the population.
The magnitude of the association increases in the same direction as the age range for PP; this can be partially explained by atherosclerotic changes in the blood vessels of the uterus, causing impairment of uteroplacental blood flow 26 and infarction that causes little perfusion of the placenta 45 . Consequently, the placenta is implanted in the lower uterine segment, thereby increasing the risk of PP 46 .
In the association between PP and AMA, according to parity, one can see that the nulliparous women considered older had no difference for the PP outcome compared to the multiparous considered older. For both, the OR was > 3.00, showing that this outcome is important not only clinically, but also for public health, since the number of women who are delaying pregnancy is constantly increasing, which will lead to antenatal admissions in hospitals because of complications and caesarean deliveries for PP 37 .
In this meta-analysis, studies with OR adjusted to previous c-section and previous PP showed a greater magnitude of association with PP (35- 4.36, 95%CI: 3.08-6.17) compared to those that were not adjusted. This finding shows that, when logistic regression is made and adjusted for important factors, one gets closer to the actual contribution of old age to the outcome of PP. In Sweden 10 and the United States 35 , considering nulliparous women, the ORs increased for AMA when controlling confounding factors. For women ≥ 40 years old, the OR changed from 5.0 to 5.2 in Sweden 10 and from 9.7 to 10.3 in the United States, with all values being statistically significant 35 .
Again, one can see the effect of advanced age on the outcome, since the magnitude of the association with PA increases as the age range increases. This is likely due to decreased uterine blood flow, uteroplacental hypoperfusion, and major placental infarctions, leading to hemorrhagic disorders in older women 46 . Although the magnitude of association between AMA and PA is lower than for PP, it is also important to clarify this relationship, since between 1% and 2% of women of advanced maternal age develop this outcome 11, 12, 15, 35, 38 . Overall, PA is more likely to be affected by risk factors occurring during pregnancy 35 , so health professionals must pay attention to signs suggesting PA that a woman may present during prenatal care.
Although several studies on PA did not control important confounding factors such as: high blood pressure, tobacco/alcohol use, diabetes, childbirth payment source, education level, body mass index, 95%CI: 95% confidence interval; OR: odds ratio.
Test of difference between subgroups: age range (p = 0.005) and parity (p = 0.194).
Figure 3 (continued)
Cad. Saúde Pública 2018; 34(2):e00206116 Table 3 Univariate and multiple meta-regression models.
Variables
Univariate meta-regression models Multiple meta-regression models * By previous caesarean section or PP for the studies with PP outcome, and hypertensive diseases, smoking, and diabetes for the studies with PA outcome.
socioeconomic classification, prior abortion, and anemia, the chances found were very close to the measures found in studies that adjusted OR for hypertensive diseases, smoking, and diabetes (35-39 years, OR = 1.27, 95%CI: 1.14-1.41; ≥ 40 years, OR = 1.59, 95%CI: 1.35-1.87).
Although the technological advancement of medicine helps in the diagnosis of PP and PA, clinical diagnosis is still extremely relevant. Thus, it is important for practitioners responsible for prenatal monitoring to be able to diagnose such complications in a timely manner, monitor maternal condition in the search for the best prognosis, and identify women who are more likely to develop PP and PA, since perinatal mortality is determined by the severity of placental abruption and the gestational age at which it occurs, and postpartum hemorrhaging may be a consequence of PP 29, 47 .
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This study presents the following strengths: using broad terms related to the outcomes to search the database, thus also including studies not statistically significant; using adjustment factors that are important in the analysis; and analyzing the subgroups of age ranges and parity separately, thus providing a greater number of studies and a more detailed analysis of the relationship between AMA and PP/PA. However, there are limitations that must be considered when interpreting the results, such as: not having used the EMBASE database, which has a slightly larger scope than Scopus, although they belong to the same editorial group; using a quality assessment scale that also penalizes methodological problems of differing degrees, although this is one of the main scales used to assess cohort studies; excluding case-control studies, since they cannot be analyzed together with cohort studies; and not including only studies with adjusted analyses, because this would greatly reduce the number of studies in each group and reduce the number of studies in some subgroups.
It is important that future studies control the confounding factors between maternal age and PP and PA by the following cofactors: previous abortion; hypertensive diseases; previous c-section; diabetes; previous PP; education level; parity; multiple gestation; premature rupture of membranes; use of assisted reproduction; use of tobacco, alcohol, and/or drugs, so that the studies show less heterogeneity and the combined measures present a higher level of confidence. However, studies that used only hypertensive diseases, diabetes, smoking, previous c-section, previous PP -which are important confounding factors in the analysis -, found association of advanced maternal age with PP and PA 12, 14, 34, 35, 38, 43 .
In addition to confounding factors, other characteristics, such as diagnostic methods to discover outcomes, exact definition used for PP and PA (because of the different types), better standardization of comparison groups, and different clinical scenarios that involve the emergency conditions related to PP and PA, are important to be defined for greater homogeneity among the studies. Thus, the quality of the evidence, for both outcomes, may improve by the reduction of statistical heterogeneity, greater homogeneity among populations, control of important confounding factors, and no publication bias.
Although the review provided very low-quality evidence for both outcomes, the results suggest an association between AMA and PP and between AMA and PA. We also found that AMA is more strongly associated with PP than with PA. Nonetheless, this study highlights the relevance of improving and standardizing the studies in search of an association between AMA and complications in pregnancy, such as PP and PA, since there is a growing number of women who have been postponing maternity in the world. These outcomes are unfavorable to women's and children's health and affect health services by requiring more complex care. In this regard, early diagnosis of cases and appropriate treatment should be offered by health teams to pregnant women with AMA.
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